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1 

I- 'J7ff-^?:SmT-2>fc&©SftIil8Si. _ 
C©§ftlEl?§K:J;«3f#?>n/cSfi-7;l'9'+ -f 'J Tfe^*^ 

J:0fl9iBJlj^S(«i±©Sff:^a ^m^'<cm^\>tcim 
«t^fiX^^JSS l-^*-^'2> C <!: 4!ttm<t-r 1 IB 

[if*ii4] B?iBW*ns«^K5^#^«. ^m^s-ci^ 

©t!l^?iJ©jM{i7i:S{i-^^ff»Pl>'^5^<°^° ^''^■^ 
^^fSL/c©-^. C©jt<t^o >i'(t#?rJSI<^S!{l4±© 
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2 

{t-^*^6.B#rafii±©fi-^'c^fftLri*{i-vji'5=-+ + 'J T 

a 7 i^m^'k. B#HW±ofi-^*i6;SiSS!ttt±©fe-^f^ 

a^-r ■5>fca«)©it2?^J^#Si . 

c ©ttS^J^^atc i 0 f# e> tifcJligS!(l4±©S{M a 

7 i7{f^tcssn-ss{i5T:sfi^<tBiiiBK^®^^t/LS 

ff#<i:©^^^*S). C©M^3-ffl^StC. 

BtiiBSfflHlSSiMIB^fi^a i;{f-^B^#St©F^tc 
S*t>©!|$t4K:S-:5C^-C. MIB^ -t- 'JTfs^© 

-r J^EliM©/^"' -^<t-^ci 7 i'ft#©ffiSgi5«:iBg3n 

..^t^:- {f-^S^f^-JiS©^*©?^^^^^ 
-2> 5 iSM(D-7 Jl/ 5=- * + V r 

fc*©^m^K?r{ix. c©^ai^S©^tB^^^. mi 
IBS^a^^SOcJ; 9^^3n/cSiK^fill-h©SM:/a 

{t-^i©M»fiiitca-:Jl,»t:, BtiiaSfiv;U5=-+ f T 
{f#K^^l./c(i#mi?^©ttM^:JtS-r2. C i^r^Sti 

•r-2.ft^^5iats©-7Ji'^+ + <j rejigs. 
[M^JiS] BiFiBfi^s;?^JilS#K'*.J^ai^^S'^'^ 
ffis nfc(t#ii*©^*^K*D©^ft7i:sfe^^>^ 0 
DIt§^^S^WT©^a^^cstIiB^i■^^^?'*^iS■^^^^*®^^ 

•5fcfe©jS@*'lT'^t*5^j:l^ C <!: €:!f#miT S 

[ifsRa 9 ) wsimm^mt. friasfi-7-'v^+ 1 

Tff -^©fl-^ L.^Jl'* . BulBiMff (slSgfc<fc O'SfsHSS® 

b U * I. ^<S i ttf5-r ^ c i «: d: 0 . fi-^M^©^^& 
gte J: c/?S^«ttjr i,ct^W'CAt-t SiS«ii 3 X« 7 

,0 1 0 ] BtiiBffifa^KtJ. AtB;btt1±^ffi§i© 



C3) 

3 

[M*ii 1 1 ] mmhnoym 1 ©jinit#$fifi^<!:. c 

li#raiiliJb©(i-^«:^^L-C^I{fv;l.g^+f "JTft-^^i 

ccJ:OBiiia)lli^fc*A±©^fi^D i/fe-^tc^Lfci^ 

1 2 ] HtriB««lJt^l^**ISii. B5iB<il£^ 30 
I5tc J; 13 ^iEs n/cn 2 (D^mmnmmsJ:zfmiEn<io:> 

m 2 ©Sfttf ^fi-^©^'^ ^ ^ 6 . BUIBHiK 

'J7^t■^©<t■^^•^-'^*■ HyiBiUfslHlSgteiJ^ 

§{tlHlS§©ii>^j: < <!: -:fi-© di' 5 v d' V > Klo D 

r^^feiss Lfc L t t,Miii ibl^-r ^ C i tc J; «3 . fl^S 
^©^4{4g*iJ;y^^^?S?:1*Ui^5^ffl^lS*Wl/. 4( 
c©i^tll^lSK:J:S«iaiife^i. BtJiBli^iE^Stc.fcOfiS 

IE 3 nfc^ 2 ©§ftit^(t-^*j cfc c^miEm<Dm 2 ©sfe 

[lf*3S 1 4 ] |g^lS?iJ©ll 1 ©itftlf^Bft^i- C 
©m 1 ©i^{t1«$Eft-^«fc ^$tK©^l-^«?4l^?y©^2 

©ji<ftf#eit^i^^)iSL--cj*m:7'D y 

ic(D% , c ©iifi:^D v i' mn^i:mimM±.<o{tm^ h 
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4 

■f r^i-^ =&^ffr ^/ci*©^^!©?! i . 

C ©^filHl s§tc ct *) Sff § n/cS<t V ;U ^ + 1- 1; T fs 

c ©ii^^^^S«: <fc 13 ^ffts n/cja}Slfel4±©Sfe:?' 
^2 (D^mmnm^t,cMLmjE>&mim.rtceb(DmiE^ 

C©fl|jE^fS-C*5iE$ fi©^ 2 ©SfWtSMa-^i . 
M^!f©ttaK:a-:5C»-r. ButBaft-7Jl/5^+-fr 'JTiM^© 

[rt*^ 1 5 ] mumnm^mm^mt. mtEn^^ 

IStC J; 0 miE^ ntcf^ 2 ©Sff tffffiff -^^i cfc O' JIEb-j© 
^ 2 ©S{tttfB<t#©^'^ ^ 6 , BulB^fg 

v;L.?-+ 1- T{t-^tC|%^L/c<i#M^©14W*JtS"^ 
t^^#S!«!;T-5.ift5}?^l 4iBi£©-7;U?-=^^f Vrfi 

i;7ff-^©<f-^U^;U^r. H?IB3ll(tiH)^fc<t^>' 
aft lHl8S©iJ>^j: < i t—-J;(D^'-<i- 5 U >v^Kl£;C 

;^^©%4fi[giJi: C>'ffe*S[5:^ai-r S^Ui^K^r* t> , 
C ©l^.ai^Stc J: ^ feiaifSm t . HiliBigiE^IStc 0 

IE 3 nfcm 2 ©§{tt»#aff <fc umiLWKD'm 2 ©am 

SJiT-Sif*^! 4fB«K©■7-'^^+■^' 'JTiEiM^g. 
) [if*lB17] MiBffi«^ISli. AfU^bf^tt^^© 

^SM#14©«Site^'C»'^''^'^ BuiB b-'^^l'^a^K© 

1 8 ] a3^3^?'j©iMfitt#{i-^tcitaraTcgj 

^D©i^<t7LSif-^?r^^J3DUtiMfi7'a -j i^m^^^i^ 
1c<D%, c©ilft:/a-:,^(t^5:Ml<^»l4±©ft-^A^^ 
B#fel$4Ji©ii-^tcSmU-Ci*ft-7;U?^+ -t^ ij 7m^=&^ 
fiSU. C©jll{i-7;l'9=-=^=-<' ';T(f-^^j^lBlHlSS*^?>fcij^ 
0 SS-^iMftf ■2)i*ff3^gi©rBTCft^eji€:'ff '^J:'^ -^^l/g^ 



(4) 

5 

<=>, mamm^^ti v ^m^icnm-n^is-^^ i'fi-^ 

i, 

^rSOCfaiaf^iE^e^CigiESfiT'P i'fe-^^^fiS^ "It 
^^1©^©<!:. 

C©^ 1 ©#SKJ: 13 Bufafi|iE#S-Ct#^tifc<i*iE§{B 
:/a i;<i^?rHiriaii:3^}^IS«:A;>3-r ^ i i 4>K^ 

lagf^^S^r/r HuiaiSitis^gs^K'c; or-e-© 

a:^)?:Sti:SiIiafSiE^IS(cf$iESft:^a i'ls-^^r^fiS 4( 
C©m2 ©^mcc J; Sij)fP*s.*?7 bfcf^tc . HirieiSX^ 

[sf*3S 1 9 ] Bliia»#ISS3:. Miat^m^stcj: 0 
X. B^St!tJilT©Ji^«:Htria^ 1 . l^2teJ:0'm3©# 
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[ iS*ii 2 0 ] 1®SSci^?iJ©iM{t1t#R{s-^tc jUSPai-r K 

?c© , c ©jM{f mi&mA±.<om-^f)^ h 

fJiaiH^f ^g*> ^eiiSS^^or iiJ* u/cjtff-^^u?^ + 
0 f u rm^^^mr i> ^^©sftiiK t , 

C©S<tI5ISgK cfc '5i#6n/cS:ft-7Jl'9^+ + 'J r{g#*^ 
i^ft-^^S^-r ■5.fcsi)©lg 1 ©^(iT'a V 

m 1 ©^ft^D i^mmmic^mm 1 ©sm:/a 
^-rsfci*©m2©sfi^ci y d^ft^ia^si. 

Hifiaig 1 ©Sff d7fi#4R£*S^cJ; D wisn/c 
20 IS 1 ©Sit::^D f -^(c^* n5SSi[©fa-#S^© ^ 
^ -c-i' *g ? ?, A5f^ Jra S nt I, ^ i> fI^W*©(4 

m 1 ©Sfi:?'D ^m^it^^^.. ' t:- '■ ' /-"'fe 

ig^f4±©fi-^ ic^i^-r h fc^<Dm 1 ©B.- 
c ©IS 1 ©itJS^^s*^ e. tii;'3 5 nfcia j^^«i±©^ 

ms&m 1 ©HS^^^^SJ: *5 fcii>tS!©A;^fs#.'^-^W 
L-, A* § n/cB«ia^2 ©5<t:^a i'fg-^^rB^F^filii 
©fi-^*>'=.jaiSigttt±©ft-^^^l^^^^^*®^ 2 ©iE 

C ©IS 2 ©it3^^^K*> 6 3 Utcmm.mk}L<Dm 

©iMfiTtsm-^ icifiS L fcin^it-^tcgju-r s to 

©gf^^Si, 

mflB^ 2 ©ifi^^fft^Ktc^tlD-r -2. A:t){S-^.-^.St^W 

40 u. H^llEgf^s^e^cJ:'3^t^g^ft*^^ft5nfil^^©B'Jiam 
iph^ti^ ti-tcw 2 ©§ft rT" o ^ {t^©>Ft is-r -6 fe-^ 

50 c©fHtSP^ISli. 
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fa«IE^I3(c<i|iE3nfcl^2©Sfs:?*a -v ffs-^^^fiS 
i' {f-^* B5iE^ 2 ©iSj^^m^Stc A:^-r S <b t 

is]ii^f-r6^2©#ei- 

Sff i7{f#^RK^S«: J: OifiS^n/cll 1 O^im 
ya-:.i'fg-^©Sft-^S^®'5%. HtrlB^^Ui^lSTr'STS 

friBMiS^^^^isA^ea;^ 3 n/c^ 2 ©sft 

BS^^m^S^c A:^ L/ . c ©1^ 1 ©BJS^^^S*' e> U 
:^$n/c^ie3ai4±©IS 1 ©Sfi^ci ^tm'kmicnn 

laaiH^^tctf fE7=- ^ ©tap?r^T*D-t* 3 ©^s i 

1 ] iHt^S*5ffifS,WJ©iiHst»#Efl-^© 
^ %©iP«)^J*6n/cB'TS©^?'JK:ffi5fettfgfe-^*1fA 

gulB^ 1 ©^<i^D i'^S-^^fiS^IStc J; 
tffR<t^^c^ftl£:>-rSBTS©ft-^=&jMf^'^"^C 

B$PB^$4±©fi-^tc^^b-cjifi-7ji-^ + V T{i-^^^ 

Htria^{t^s*>e.e^s8*/M'-c5'J*i^;^cii{t^ji'^+ 
+ 1; rm^'k^ist s fc8t)©sff iHisg i . 

C©S{tllS§tcJ:0t#6n/c:Sffi -^^U?* + y Tfg^*^ 
i'ft-^'S:?li-r'5)/c*©^ 1 <D^m:f^ -y i'fe-^S^^ 

C©m 1 ©Sft^P i'd^^^^lSCCj: ^ S^^nfc 
Iff 1 ©S(f :^ta i7(t-^?rStc^tell 1 ©S:{s:?'D ^ 
ft-^ J; ^>{f-^.-#.S!©ii'^^c£i,»ll 2 ©S:ft:?'a ^fs-^^ 
4ffiT-5fc&©^2©S{i:^a i'd-^^ldci^lSi. 
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m 1 ©^ff 7 i7{t^tc$sn5a»©{i^s^© ^ 

fTSfi'S:®^'5Mi?>*M^«n3tiTl^S{t-^gS©{4 

^ 1 ©Sff ^Ci i7(f #©fi^s^S!ccc^E&^€.A;^fs 
■^*Sic?:WL., A:^3n?c(i^?:B#raf4±©f5-^*^'='S 

c ©^ 1 ©itS^^^fSA^ 3 n?cji?^miii±©S 

Buiam 1 (omst^iSk^^^'f^^t) 3 nfcja-;g^f4±©^ 
©i*ft7i:s{i^=&Sic^ u/csanft^ocBJ^-r ^ /c«?) 

©|ffl©g}ft#S<t, 

c©m 1 ©g}^#^istc J; >3 ^t#§^^l3!)S^f *Dn?c?^©B"jiB 

mmM±.<r>m 1 ©^H^a V B#fi«i±©S 
ft:?' CI •:' i'lt^Kill^gsr €.?cfe®m 1 ay'imSl^^^ 

0 BulB^ 1 ©5(1 i7{f ^^fiS^lgtc J; 0 4^3 n/c 
Iff 1 ©5ft :/ a •:' i> ft -^©Sfi-^S^© '> ^ - Buiat^ai 

/eft ^^J^^ . Biiia^ 1 ©jEit5^^fft^K*' 6 m:^ 3 *i 

tc^m^o y ^fi-^©«tc.-refi#^^fcg^-r^:^c* 

©Iff l©fgiE.f^®i, 

MIB^ 1 ©tt?S^8i^l •• ^"-■toc©7 tifs-^.-^-?:^ 

b. A:^3n/cBiriBr '.->»^ra> ^ - - ,=-^*B#rB^w± 

©ft-^J^J^^P^-^' .t«-li©ft^i^^^^^^<^*®^ 2 ©it 

.J c©^2©iS5S^^*ls*^'^ffl:^3n/cjijeife«i±©^ 

2©5fl:^ci-^ ^ft-^fC^S^-S^ftTtSff^^. K»3 
©i^fTnlfift^^S^c^ UfciBUft-^^cg^-r ^fcfe 

©lff2©g}|l#S:i. 

Bijiam 2 ©e^^^^^Sw^^frS"^ ZKM-S^:^^'^'^ 
u fiiam 2 ©g^^atc J; 0 fi#sJft*^tTt5n/ct^© 
BuiB^2 ©5ft^n ^m^^^fmii±<D^^^nm% 

Biria^2 ©5(1 i'ft-^iRS^e^c J: »3 *^3 n?c 
^2©5(f y i;ft#©S(f^S*©'5 ^. Buia^ffl 

/c(t^B^fc«jc.-r Sd^S^^ . BuiB^ 2 ©Mift^^ 

ffe^ia*'^ta:'33nfc5ff -v i'ft#©*ifc>TSfs-^ 

S^K:g}|i-r-5./c*©lff 2 ©fgiE^Si. 

miB^ 1 ©5(i:^o i7ff #w^#e*^eai;ti3 n^cm 
1 ©5(i^ci ^{t^^mi^m 1 ©iS^^^^s^cA^ 
•^Sit^jcc. ^iilSi©il^^fe^S*^*3Hi;':3n/c 
Sft^a y i'm^^mtim 1 ©g}^#IS?:/M-^Buia^ 
1 (DiMitit^J^^StcA:'^ L.-c^©aj;'3^SiCHuiB^ i 
©fgiE^iaicfgiESfi^a -7 i'ff^^^RSS-ti^^l « 
50 ^Si. c©^l©#f5tcJ;*)BiJtB®l©fl?IE*IS-Clf 
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2©^fa^c<fc2>si)f'p*5ifi^7 uc'\m. Btiiam i ©a^^ 
laap^iscctf ^7^' ^ ©tspi 4^Tt)if 3 ©#s i 

4«7L?c^l©S'lffll#Ki. 10 

2©Sfi:7'a i'(f-^^BtriBl^2©iS5i^ffe#S«:A;f3 
"Tixttfetc, ^R^2©iS?S^a#l2*^^tti:^Sn/c 

mi^f4±©i^2 ©sft^D ^m^^Ms^m2 ©g^ 

o T MiBm 2 ©itia^i ^^^ISic b -c -5- © 
tB;*: ^rStCBulBI^ 2 ©ISiE^iatciigiES n/c^ 2 ©Sfs 

^D-;.i'if-^^^)S?-a--S»l©^^i. C©lgl©# 

Igtc J: 0 BuiB^ 2 (Dt^sE^mrn h titc^iL^m ^ n 
i7(t#* 95ia^ 2 ©iEJ^^ISW: A;b-r ^ i i 4> K 
^tell2 ©ii:5iagS#l$*^^>a:'33^^£^Sf^:/n v i^fe 20 

friBii 2 ©g«^^S*/r or ffisi^ 2 ©3Sit^^^ 
^IStcA:^ U-c-?-©lll*^aK:B?iB^ 2 (Di^^L^mO^ 
jES n/c^ 2 ©Sfi^D i'ft-^'^^fefiss it siiif'p^ . 

< i 4> 1 m^-i^-*- : 2 om^t . c ©^ 2 ©^^ 

icj; SSiji'. 'y>^T Lfcmc. fJlBm 1 ©«{t^a y ^(t 
■^ifiS^SCci O^fiS^nfc^ 1 ©^{sT'n i'ft-^© 
■&ff-^S*©^^. fIIB^tH^©T^Sft^®^'2>^'^ 

tH* 5 tifc^ 2 ©Sit :^ n y J' fe-^ 

©>ptfr.-3-.2.{t^s^4cs^iy/<i©^Hfita^ 1 ©ii:^^^ 30 
m^icxti u . c ©m 1 ©itt3S^^#S*^ ^ ffi:^ ^ ^^^i^ 

Jij^?af4±©l^ 1 ©^ft^o -7 i;<l#=S:«icfrfB«tS^ 
^2©SW^K<t, 

■wsasn-ct,».5>ft^Bs^©^*^^^t5!J; "3 

flSL/> mSSfciO -b^Oi^lJSSn/cJi^KlSiBUiB^ 
^3 n/clS^tCl*8tiiB^ 2 ©$lJ'(ffl^KtC$W?:tT*D^t ^ 

CI6B^©i¥iiffl!^fl5iBS] 

[0 0 0 n 

[|feB^©)lf •SiSiti^Jlf: C©ffeB^lJ. FRlir-fJ^^ 
JSi^ L A N ©t»fR{£3i*tT^i ^» tc!fy(D-7)l 5^ + + 'J T 
[0002] 
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'jTGiM:'?^;. '5**5 OF DM (Orthogonal F 
requencv Division Multiplex ) 3!)5?£g 5 tlTl^ -i). "7 

;u9-+i' •;r{£3i:'75^». fe3ir-i'^-S©7^---i'ifc 

»3 ©7= - feitaa^ii < -r ^ c i *^-r- 1 s ©-C 

[ 0 0 0 3 ] 0 1 5 «, -^juf-^ + TejM^g©BSP 
mts^^-riHiK^ci vi>mx-syy). ( a ) t3:iM{HiiJ©^ 

g©«j5^. ( b ) {3:Sffi-fflil©i^g©^fi5^=^-^*^'^^^ 

[0 004] *-raiftffl'J©i?g-C«. WfEt' h^U^v 
f > (MAP) 1 -caiS:^ictc. C fc{s-#*fC 
v-;,f>^:^-rSC<tCCj;ON<l (0-C»N=8) ro© 
M^'Jfi-^XO ~X7 tc^^L> C©3fc?'J{t^X0 ~X7 
^Nj^.Oi^iltS^^-'Ji^feS ( 1 DFT) 2K:i9JS 
iglKf*±©fi-^*^^B#Palf4±©{t-^xO ~X7 tC^^-r 
-S . -tut:. C ©Bf ra1lft±©ff # X 0 ~ X 7 ^^fe^lJit^lJ 

(p/s) z-cmmmfhrn-nm^^x.-^ ^^^^ 

b, s6«:7=^t?3';i'/r:M3i''E1feS (D/A) 4-c 
TTM^i^ft^tC^Lfc©^, iHftlHlSg (TX) 5tCiJ 

m;^;it^iS-CB^T^©iM^I^;'^^"^''^«^l«te05^^®^■ 1^ 
m U t > T > *^ 6 itei^iEjMSI '^EldT -5 = 

[0005] -ij'S.mm^m.-vkt, ±.um.mm(o^m. 

7■:^;S:/i•L•C§{tllS8 (RX) 6KA;'3b. CC-CSJS 

h-r^S. ^U-C. C©Sftfi#^T:>-Ci^/7=-f i^f 

iS?'J/3£?iJ^^S (S/P)-CN<1(N=8) •ro©^ 
{f:?'D-;'^'{f^vO ~V7 (CSltftO/ii©%. ^t5t7-'; 
i^M^S ( D F T ) 9 iCXtsr ho D F T 9 «±f B^fg 
c5'ft# V 0 ~ V 7 ^B#PHlfiJi©(i^*^ <=>Jil?g^tt 

±®fi-^vo ~V7 cc^jftb. c©(f-^vo ~V7 ^-f 

v-^ f>^?'[lSg (DMAP) 1 OtCA^-rSo ^-^-J^L 
yifmm. ±iB{i#VO ~V7 ;&7=^v -^ f^i^'SaHL 

[0 006] ^c*j, vju^^^ 1- 1) Teii:^S;©S*^SI5 

0!l;i(iBinqhan,3.A.C. , FMulticarrier Modulatio 
n for Data Transmission :An Idea Whose Time Has Co 
mej ,IEEE Cbmmu. Maq., vol .28,no. 5,pp.5-14,Mav 199 

o.tciB5n-cc>^>. 

[0 007 ] tC^X\ ^^©tSiMie)S;5>*^6i^J 
£©r :^ a yiasgtc it , +^5>^J:*M5ftti('Pl5iB ^l^fc-tf -5 

0 ■£mf}^$>i>, msm^fiifOTi-oifmm- 
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[ 0 0 0 8 ] ^c-c. ^^^T^t-mcmmmmmx-mn 

[0 00 9] 

[0 0 10] C(DmM\t±n^mmcmSbXtj::^titci> 

<Dx. "^(Dsmict. mmtfc{t^m]£im(DfmB^mirc 

[0 0 1 1 ] 

ss-^^ff-r ^ mm^m torn xm-^G^^n 

viy pm^^. mmn±<Dm^^^fbmi(&mb±<om^^c 
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^mt^ht^. iM^i-^tm^^SL^i^nm-^nxwA^ 

[0013] i^fcm2(D§^m\t. m^m^mm^mcj: 
^my'^y^iM^^c^ttia>^m7iS:m^tmu<D 

i,<Dxh^o 

[0 0 14] {^ici:i^'oXC<Dmm^CXin\t. §{t"7;V^ 

^-,^)r{t^i'cmnm?^iim^\^xh. ^ftv;i.^^-^ 

[0015] ttcco:>mM^cj;:ti\t, i^mm^(Dm'&m 
mcm-^i^x. ]Kitm^m<DfmxmfK^f^('Cj:K>i^m 

'^m't(Oi>co^m9(-i'^J:^^cLXi.^^<OX\ Sft-^^i^ 
[0016] ±iB^ 1 :teJ:C>'^2co^0^tJ. #Cc;j^CD<fc 

-^i Lx. ^m^m^cD'fi^-^^mofc^^mmyti y ^ 
fi-^cDSisgi5tcseg ^ tiT c ^ ^ ^ > 4> L < t^§^J^^ 

[0017] $ 6tc. Minmi^^^^iMm^txcDi^^ 



(8) 

13 

[0018] $ ±simuU'§i^tcmBnm^<Dm 
memo, itkm^m-c^astitcm^mi^om^f^^o 

^rnxxi^^^m-^ic iti^mm=^i^^t fc{tm-^mi^(Dm lo 

[0019] -:)^iR3 (D^Bj«. ssis^joM 1 (omm 
tm?hn<Dm2 ammmmm^t ^-^JiSLLrmm-^^u -j 

jE^rnvmiE-r^mom 2 ©gftit^gm-^ t . miEiko 
[0 020] ttcm4<D^ma. m^mi^m^^^^^ 

(c J; 0 , <igiE^S-Ci|jE 3 5 mi 2 ©SftttfRft^ 

■^M^^MIMT -5) J: ^ U ^3 ® r 
[0 02 1 ] -rUfy^, l|3*jJ:C/l^4©lfeB^«. -flS 



#1^^ 1 0- 1 28 3 74 
14 

S y!; 7^ A TiJ , SfHPJJ©e3IISgOc *j I > t: «5ttf $gft 
fflT C i J: t5 . ^ft P ^7 fi-^(c^ $ 41 ^ #*DJS 
[0 0 22] L.fc*i-5TCtl<D©^HgtCj;ntf. jtft^ 

[0 023 ] 3 6tcm5©^BJli. A*3nfcS{t:^a 

n ^. i7fi#KS^tlS-r Sfc*©js^it3i^flS^S<!: > ±fB 
i'ffi-^CSd-^^S© ^ . ±iB«im#f5-C3iSS?rffl 

iBiMii[S^^^*l5*^6tB:'3 3n?i:^ff/a v i'fi-^©j=t 
tc;rs(i-^B^tcg}^-r-5./c*©^giE^fs«:m, se. 

i'{t-^iC^*4iSffi!l&©ft^g^©5 ^. B^^a^S 

A ss^AiftJin 3 *i -r t, i •& ft-^s^©(4ate J: o'iS!?:}i 
c©$iJiai^f2«c*jc^'r, ±iasft:/P -j I'ft-^ifi^© 

ft :/D *{i#=&±fBS^^S^/rL/-C±tBMit5i^f^ 

^mcxti Lr-€-©i±i:^^«tc±ie<ijiE^SK(iSiESft 

ilBitiJ^^^ISfCA^b-r ^ <t i fctc. 

mic . ±f Bias^^jft^is*^ titc^mya v ^ m 

-^^S«c±iB(Sii^K«ctf $Ef^- ^©JSP?:^Tto-a-^. J: 
•5K:Uit4>©f 

[0 0 2 4] L5fc*^-5-rc©^BJtCj;ntS. ^ftffiiJ©fK 

}^$n/c^fi7'a ■;, i7{t-^ct3CD|!E^D©7i:S(f-^?:Pl^ffl 
©ft-^ic gt^ 0 /c© ^ jtiS x^f^tc cfc 0 WKit aSS^f^ 



15 



0. ^^o±is§fi:/'D y ^m-^('C^mmm^:^^'^ttix 

[ 0 0 2 6 ] */c. JifB^^ttim<^(D[^*3;>^ OF DMft 

[0 0 2 7 ] tfc±^^ms<D^m^t. ^ft -^^ {f^ 

t6Ct-f)^-^^V$>^. 20 
[0 02 8 ] 
[^HJCDHJfeCOffJ^J 

m^mc M U # X. ^j: I > ci: ^ cc r €> . il|{HIiJ 

w^nu ^ c i &c J: »5 ±is^ y'm^^m^Lxm^ 



(9) 1 0- 1 2 6 3 7 4 
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* [ 0 0 2 9 ] ;^cc4o\ Bmwimmtmsmrsy^Mw^ {m 

C Karam,and I. Jeandaude, "Transmission Techniques 
for Chqital Terrestrial TV Broadcasting" ,IEEE Com 
munication Magazine, Vol.33, No2 , pp. 100-109, Feb.l 

995. cci¥L'<ai^6nrc^^o 
[0 0 3 0 ] «T. ccomwm^^m^mm^^mLxu 

^hot Lxmrn^nti'?. m i c(D^mo:>BB.trc 

ipis§:/n y^mv^K). ( a ) i)mimm&Mmm^ . 
(b) f)^^im\<oi^m^m^'^ti^ti^^uxi^h. 

[0 0 3 1 ] SriMfUfJOf^ggrti. ^^L^Cl^v 

(Phase Shift Keying) :^^^/c^JQAM (Quadrature 
Amplitude Modulation ) :fo^(rCltCX^^W'W±<Dii 

$Rff-^xi -X6 ^^mm^y - u x^i^s (i d f t : 

Inverse Discrete Fourier Transform) 1 1 ffC\t}^tl 

€>o tfcCOt^ I DFT 1 1 lat. m^'y'tly ^(om 

. X7 t^Xti^tl^o 

[0 03 2] IDFTlirii. ±UAtf^tifcem(D 

mmmnm^xx ---XG tzmcD^MM^xo . x? t 
f)^(brj:^^m^oy^iM^x^. mi&m^±(Dmnf)^h 

I D F T 1 1 f)^(bmX(OJ;: ^ tj:^mi±(omm':^^ 

x= (xO XI -xN-l ) T 

mi] 



yv-i 



-ik 



[0 03 3] Tfe^o 

[0 0 3 4] ±isi DFT 1 ii)^^ihti^tifcmmyti ao 

y^m^xiit. m^iXmrn^mm (P/S : Parallel/S 
erial Converter ) 1 2 "Cifc^Uff-^?:^^ 6 it ?'Ki^OC^fft 

tal /Analog Converter) 1 SXTta ^ft-^CC^}^$ tl 

xmmiM^trj:^^ ^bx. commm^^t. mmm% 
(Tx) I Axrn^ommm'^mo'^ji^^^ 0Tm^ 

[0 0 3 5 ]I13ii, C<DmmiiMmcJ:K^i^m^ti^ 50 



Xk. i = 0. • - ■ , JV ■ 



[003 6] -7^. sfupijoei^^grti . ±nmmm 

mfrsLU\.>ryf"f^^:nLX§:mM^^ (RX) 2 UCA 



CIO) nmW- 1 0 - 1 2 6 3 7 4 

17 18 
\(tr tU ^/y" iy ^ (A/D : Analog / D1q ^iSA/D2 2 IrCj^^imUmm^i-iMi^ e (DjlUWt LX 

ital Converter) 2 ZVr" ^ ^ MW^^cm^:^ ti^. '^y'Mt'r^t. A/D 2 ZCOti^tfm^y^a y ^ vi^t. 

[0 0 3 7 ] tC6X\ ±feillfiv;U^^^^^ yrfi-^^i v = x+e 

9c(^m^tcJ:'?(^cm'^mA±<DN (N = 8) fiCDff^^ i^if^o /c/cb, 

^mM±(DN (N=8) mo:^iW^^cm^Ltci>(OX^^ v= (vo vl'-vN-l ) 

tc^m^M^^^Wti:'?. CCDjgJtiaib^i. N^^;^#IH5 e= (eo ei-eN-l) 

m^mi^^±t^B(^cumLfct^^inn±r^cat. [0039] co^ft:/p y ^m^\t. mj^iymm^ 

±ieA/D2 2&C^i^<(Z)t^-;^ bf)^ S (S/P ; Serial / Parallel Converter ) 2 3CCJ: 

mmatmmmt^t^(Dmm^^hA/i)2 2<D\:^ y lo *9n {n=8) fa©3£Mt-^v:c^^$n. vi (i = 

nSo CDgtSC^-'Jxg^^ (DFT : Chscrete Fourier Tra 

[0 03 8] CCDtc^. S{Iv;U^=^-i' U rft-^^i. A nsform) 2 4U:Xt}^tl^. gtt5(>^ i^^S 2 4 

/D2 2tcfciirx^i^^;Mf-^tc^^5n^fS^c, tJ. ±f5 8<@o§:{f ::^d ^ff-^^0$ra1#±(Dfi-^7&^6 

i?A^tiiPiu>^^ffl^:^c{t^igjf$;(?^mt^^4^/^T mmmii±<Dm^(>c^mir^. rrj:t>-^. DFT2 4r' 

c:t<^Vyy'^ti^. cco^ V vvmrnt. listed it 

Tc<t< + i. 5V(DAtimnm}(^c~o, bwom^ m2] 

V ( Vb Vi ... y 

N-l 

Vk = ^t^^^t^i, fc=0,---,A^-l ...(2) 

i=0 



[0 04 0] r^^^n^igigii#±£D§{t:/a v 

[0 04 1 ] ^urc(DSffr^a'vi7ft-^vti. 

(CAN) 2 5 4ocl:t>'?l»S2 6. 2 7tCA;^$n^o 
?l^g2 6. 2 7-C^i. ilB^ft^/P'^'^ft-^VCDMffi 
O2<i<Dfi-^V0 , V7 &i1^(D^MW^X0 . X7 
i(D^fa;05^6?)e>n. cnecD^:9^(iitSCAN2 5W: 30 
^■^htl^^ ^/cCAN2 5^{J. ^ttSgg (DET) 2 
8r=t^m$n/c{^MM^O{4g<!:ISl:?:)^^x.^n^o CA 
N2 5rE*. ±iBDET2 8:^)^e^x6n/c^^ttIi!i^tD 
figi^. fcctO'?l»g2 6. 2 7;:?^6^^e>n/cM5> 

[0 04 2 ] ccD{^tt]5^l^co}i^^SSijf^^WT^cl$ L 
^r. mtmtr^^. cntSDET2 8tc4tJi^-ct^tBr 

X\t^mxhh. {yiT^h. Cti\t'D¥T2Ai)^hVi^ti^ 
[0 04 3 ] fJ'jrt)^. DFT2 4CDtiH;bft-^:/ci'y 



V = X+E 

E= (EO El - EN-l ) T 

(XO Xl "Xt-l ) T . 
(XN-t XW-t+1 •••XN-1 ) T 

[0044] O/c^^o-C. (EO El -"Et-l ) T . 
( E N-t E N-t+1 E rvn ) Tti. 
Ek =Vk -Xk . 

k=0. 1. hH, N-t, N-t+1. N-l 

{0QAb]m^^iyfcX')^cmm^e\t. A/D22 

CDNfiOD^^ ( ei , i = 1 . 2 . . N-l ) CD ^ ^ . 

nn(o^m.tmt\}ET2sx^mx^^. fm<Dmm 

(DWl^u (u^2i) tL. am^i u. u = 1. 2, 



19 
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A(x) = JJCi-W^) 

=r Ao + AiT + '-.-f-A^x'- 



(3) 



[0 04 6] <DJ:^6CS«-r^o fML. AO = 1 * SJ^L./c*>cD^i. 

0. ttcm<Dxo:>^Mhimii'§(D&m^hnw-^ri ai = (i/n) a (a)-i) 

[0 04 7 ] (AO . Al . Au) ^m^y-'J^^ 1^4] 



(4) 



k-l 



[0 0 4 8 ] ±^CC:fel^-C. Ak. k = 0. 1. -•. u 
{t'^lh^tlXi.^^tc^. C^DAkiEk. k = 0. 1. 

N-1 . r4-t . N-t+l . N-1 ^^h. 
Ek . k = t . t+1 . N-t-1 

Xk , k = t . t+l , N-t-l 

[0 049] muimo:>m^7z&7'- ^m<o 2 t m^xr 
[0 05 0] )^A±M^fc^ ^^cccDm^m^mx^t. s 

ft + rm^^A/X) 2 2 -c-r ^;i/{t-^i;c 

AyB2 2(Dmt}<^0DET2 8T±M^^ V yy'm 
^<D^^&m:^J:Z>'tCD^^^lh'r^tt'b(fC. DFT 

2 4^^^E)a3*^n/cja?s^i4±cDSff/n i^m^om 

^2 6. 2 7-C5Rfi?). CAN2 5^C:feli-C±faM^fii<i: 

[ 0 0 5 1 ] b/c^J^i-^Tm 1 CDHifeO^^.^^^C J:nt^. A 
/D 2 2-C§ftv;l/^+i' 'jrfi-^^-r ^ £^^;Uft^CC 

K*ac07T:Sr-^t?*S^Jl/ft#cD2 t{@J^T'C^>n 
[0 052 ] ^/c. a}g^t|l!^c>rtLT^^^^^j:l^cfc^ 

-r s s^T'is tc }f A 5 n r c i 5 ^Hi-^ ^ 7lS f"- ^ 



[0 05 3] $6^. ^ y y'm^(D§^^^f)^mm7L 
S:-T-^x'^^^MM'^<o2 im&crx^^m^(^cm^ 

C<D^Mm^^i>t(^CUfcP 'J y y'^i^OmMm^CDfc 
^(DmW^'nUiK ^ V y y^m^o^^l^f)^ 5? MM^<D 

2 im^B^x^^^m^i>at±Mimmii(Dfci^<Dmn 

20 m^muxmnimcDmmit^mmmtiOi&m^m^c 

[0 054] rj:^^ in±^^fcm 1 (omMommxit. 
^mm<oB:mmm:^m^hnxi.^6AyD 2 2-c^^-r 
y'm^<D^^Mmt i^xmMvfcf)^ mmm<o 
eii^gic*5i^r4>i> ^yy'm^f)m^~r6m'^('Ci>. 
cn^±iBA/D 2 2 r^^-r ^ ^ y y y'm^tt h oc 
ii^Li^*T'^c<b;:>^pTtg'c^)^o c(om^(^at. de 
T2 socfciiX. ^ft-7;i/^^^-^ yr{t-^cDfi-^u-<;L' 

^f}mt:)'Dfci>o:>tmmLx^o:>iiLmtm^^ti^rti^t 
[0 05 5] ^fc. ±Mm 1 (Drnmommvict. ^ v 

[0 05 6] {m2(DmM(DBm c<DmM<Dm2(Dm 

}\^9^^'}rm^^c(o^m,m^cm'trctx\ ^m^>\^ 
50 =^^^;'')rm^<Dim^^m^^^m■^J^'y^c{^tch<o 



(12) 
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[ 0 0 5 7 ] 6 ^i. C(DmMi1i^('C%t^^mmW^<^ 

0 . ( a ) i^mmmBimmmi. ( b ) t^^mmco 
mum 1 tm-^^i'Ciitm-n^^^i-^ormLi^mm^t 
[0 05 8] ^fidisg (RX) 21 i^cotiJis^T:)^^^.^ 

c?:){i-^u-^>'i^^^±i2+ 1 V" — 1 v(DmmW)i'^mm^B 
^^t. ^c-v^mmm^i)m^r^o m9 (a) . 

1. 4vccjgiti$fM$n^. c(DmE^m(D0mm^\^ 
t,cj:^mmmmMmt. 09(c) ^c/^-r^i < + 1 . 

^ V tuiBH 1 (omMm^mtmm^c 

V = X + e 

[0 0 5 9] CCD^{t>^n -^.^ft-^ti. A/D2 2r7=' 
^e/^;Ki^6C^^$n/d*. (CM 
P) 2 9^/MyrS/P2 3^CA:^5n. CC0S/P2 
arN (N= 8 ) <l(D3£?iJ(t-^v^C^^?n/ca)-^ vi 

{ i -0,1. -,7) ^—-:><om^':fu V ^ tX^xn^^r:)^ 
D 8c^,C0DFT2 4tcA:^5n^o DFT2 4ri$. ± 

m^}L<Dm^^cm^'r^tc^<D^W)n^uf:^ti. corn 

(EST) 2 0fcJ:O'5imil2 6. 2 7^CJ:0. Sff^ 

[ 0 0 6 1 ] -r^^cf^-^. ^1 O^SScr)m^.r'fciK-</cJ: 

DFT2 4a:)tiJ;':iff-^:?'n-;;^V^S. 40 
V-X+E 

E= (EO El -EN-l ) T 
(XO Xl -Xt-l ) T . 

(XN-t Xr^t+1 -Xn-i ) T 

\t^{tmxm t -o r c i ^m%mnB:\B^ ( ^ Mt 

(EO El -Et-l ) T . 50 



1 0 - 1 2 6 3 7 4 
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(EN-t EhJ-t+1 W-1 ) T 
Ek - Vk -Xk . 

k=0. 1 . N-l , N-t . N-t+1 . N-1 
X^i>o COfc^. e<DNm(Dmm {ei , i = l. 

2. N-1 ) c7)^^. ^mcoamtrntttmi^m i(om 

(D^^ i> . ( IV ^ 2 t ) i {ig^ 1 a , w = 1 . 

2, utr^t. mm^oiiLw^m^AM {t. 

miie^O) ^<7)J:^ic^^3n'S>o fib. Ao = ir^ 

[006 3] (AO, Al . A v) ^glti-:?-Vx 
Ai = ( 1/N) A (a>-i) 

CDIIC4) jC^C^dl^r. Ak , k = 0. 1. u^tWlti 
^tiXi^^^tci^. CCDAkiEk, k = 0. 1. N- 

1 , N-t . M-t+l , N-1 ^^fb>. 
Ek . k = t. t+1 . N-t-1 

[0 064] muii^<omf)^%&y'-^&o:>2 t <@tiT 

^cDJS^fS;;>^iELC:tntf. Sflft-^Vk. k=t. 
ui. fvj-t-i fSSJi^fi-^Ek . k=t. t+ 

k=t. t+i . u-t-i ^m^cti)^x^ --^^ 
{t. imii^^tmmx^tjii.^fci^E s t 2 o xi^mmo 

[0 06 5] Lf)^L^J:^^^. tiicD^-J^tS . SltlUSS 

2 iQSff^Stif'P«EHrti#^j^.ff$tt^^<J$/c-r. 

m!m<o^-:^x!i^. ^mm§2 I (DmBW}i'^ 
mmt,ci,^'f<DimBm^^ 0 . $ ^ > ^^'ai^ aji 

[0 06 6]-^^^ c(Dm2<Dnm<oVimx\t. tuta 
m 1 cr)^«scDff$?sgr'ai-i/ccfc ^ ^crnrn^^ c a n 2 5 

[0 0 6 7 ] -r^cC^^-^. EST2 O^Cisl^r. Jg^^lfeM 

E = (Eo El •••EN-1 > T 

&C I D F TSO:Jl^«i U . B#rBlf4±<7) 

e = ( e 0 el *•• e N-1 ) T 



(13) 
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[0 06 8 ] Nm<Dm^^-'ht£^iB^y'^ y ^rt"C. S 
V = X - e 

n/cfccDiur^r'^Mb^n^o ccoi*. a/D2 2 

<i:S/P2 3ci:OrBlCCffi«S (CMP) 2 9 ^^Ct. C 
(7)CMP 2 9tc:fc>l^t:. ±fB^ff^-^fBv^c>rtU 
g (v) = 1 + e/v 

oWiW^fmt^t. mEfiixtj 10 

x= v4- e 

[0 06 9] CCr. JiSU/c5«^;t)^|aM^$i^Ci^ 
g(v)=l+ae/v 

[0 07 0] itS$:cDff-^:/n ^tc>tt Bui$cD*M#}i 

EffivtcJt^-T'SftlEtllEWtf &(v) co^{l^;05#6n^o 20 
v&c>rfr€>g(v) ^^^:0nc:ff£^CitcJ:O. CMP2 

[0 07 1 ] WiOct ^ 2 CD^JSc7)ffJ«l"Cii. D E 

0 fci ^ r ±iB^^i^0M^ <fc ^ ^ «^-r ^ o 

^/cA/D2 2 iS/P2 3 tom^m^m (CMP) 
2 9?:^l:rr. CCDCMP 2 9 &C±ieE S T 2 0 ^ 

^ffl«-r'S/ces6(?>fgiEAai:tJ?#tt*^^L.. ccoCMP 30 
2 9CCcl:0Sfiv;l.^^-f 'j T{t-^cD^^^ff^^^^ffl« 

[0 07 2] hfci)^-yXm2(OmMOl{m^C^tl\t. s 

[0 0 7 3 ] tj:^. ±iEm2(Dmmmmx{t. sfniy 

DET2 8CC:Bl^i:. ^ftv;l.^ ^ ^ >; Tff-^Oft-^ U 50 
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[0 074] ^/c. ±fB^2CD||]!fgCDm^-e^3:^^^ffJ^ 

[0 07 5] (msommomm) c(DmM<Dm3<om 
f^^mnm^^mmmviE u < s^-c^ ^ c t (.cmm ^ 

So 

[0 07 6] v;!.^^^^ U rpgHStcD^i^ <!: ti. 

[0 07 7] ^/c. M$ttf$gfi^^cejMD°a®<Z)'^ibtc>rt 

(2) {t-^m;^^;^^ <'rs<, 

(3) ^':hummmn^it^mt . 

[0 07 8 ] U^. Pgiiei^^CKLr&i. FJx.«K.Rainc 
handran,A.Orteqa,K.Metin Uz.ancW.Varrerli "Multire 
solution Broadcast for Diqital HDTV Usinq Joint So 
urce/Channel Coding ",IEEE Journal on Selected Are 
as in Communications, Volll, Nol, pp. 6-23 Jan. 19 
93.6Ci$L/<l2$nri>S. 

[0 0 7 9] WT. ccomMm^m^mm^m^.i^xu 

<bL. CCD^i^<D2<1^1^fl3Ur®5ttf$R^ei^b. n 

0 6 m<D^^m L X 0m%mn^&o^-r ^i><DtLx 
[ 0 0 8 0 ] m 0 ti. c(omM<DBn^ci^^i:>^i3kmm 
mx^K). ( a ) i^mmmoB^mm^i: . ( b ) f)^^m 



(14) 
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[0 08 1 ] ^•Tj^ftfflijof^^gtc^oi^'c. mmuj: 

a= (aO ai a2 •••) 
b = (bo bi b2 •••) 

[0 0 8 2 ] Cti^<D&Mm(D\^y h^iia^J;:a^m 10 

(MAP 1 ) 3 l^J:Z^m2<D-7y\i>^m^ (MAP 
2) 3 2Ce:^n^nA;^^^^o f>^'lpI5§ 
3 Hi. S^ttffRt'-:; h?ija^2 t'-:; h'r-3>QPSK© 

[HI8S3 2^3:. ll^ffi^ttSfRt'-:' l^mb^Aln'y hToi 6 
QAM0{f-^^^,tC-7';. fc:'>^-r€)o 
[0 0 8 3 ] QPSKcbQAMi*, }z-^m:b:^m-' 

t rj:^^¥^vttm'r^ i . Q p s K<Dm-^.^.m(om&i^t 

QAM(Dm'^}^IS<D^M(D3iS-V$>^fc^. QP SK<D 20 
^5^?:>5QAMJ:»9fc*i^^M^tC5St^ bfci)^^X. 1 

h?fJa^c{i^0 7^s^^L:^j:l>Si^3t>^iSt^o /c/cL. fe^ 
^a^tJl 6 QAMT^iSL/ct'-:; h b O ^ ^ 
[0 084] ±idmi 4dJ:^'^2<DV':. f>^'IpIS§3 
1. 3 2f)^fb\ DFT \ It^CXtl^tl^m^y'Oy^X 

X= (XO Xl X2 -XN-l ) T 

tr^t^. C(D^'iS<02 tm (Ml OV^ti = I) <D 30 
(XO Xl X2 •"X2t-l) T 

f)m^^^n\:fv h?ija ccQp s Km.m^ntj:^fcmnm 

(X2t X2t+1 -XN-l ) T 

[0 0 8 5 ] ±f2N{i<7>iMftr^n y ^iW^Xfj^Xtl^ti 
-5) i I D F T 1 1 rt^. SufS^ 1 CDlSJfeCDff$Ss^C4c5C^T 

^^fc^ ±imm-:^oy^imx^mm^U±o:> 40 

I DFTl l7;?^6tiSci) ^tc^ L /cB^^rsIf A± 
[ 0 0 8 6 ]^Lr. CO I DF T I li)^^lht}^tlfc 

^nxmt'^)\^^^^')rm^trJ::h^ ^tr. com 
m'r)\^^=^^^}rmmtmmn (tx) i 4r'B^S(Z) 



#P^W 1 0- 1 2 6 3 7 4 
26 

L ^j: C ^ T > 7" :^ ^SEJSeitSg^iMff ? n -5 . 

[008 7 ] -lo^mmo^^m.xkt. jtM^mmm 
inUJ^jror >^:^-c^fi5nr^fi[Els§ (rx) 2 1 

-^tiT^^n^V-r-/ S^^^'t'^J^S (A/D) 22r'-r-f 
[0 08 8 ] ic^r. Sftiass (RX) 2 mcDtfifi 

X\m2 (b) ^^L/cc^^J^jrl^^Jf^^^^^ffe^-r^. 
[008 9 ] ccDtfiPig^cD^NiSJfmi*^ J:Sfl«iSiM 
nmt. [39 (c) CC^L/cJ:^tc+ 1. 8V(DA:^{t 

V = X + e 

[0090 ] CCDSffr^a '^^i^ft-^tJ. A/D2 2-Cf^ 
^iy^MW^i^cmS^^ti. $6tcS/P23-CN (N = 

8) momm'^yifC^m^tifco-b. 

vi ( i =0,1,"' J) 

^— ^CDft-^:/a >7 i Lr N.'SoS 8 j^.CDD FT 2 
4^^^J0^tl6. DFT2 4'Cti. ±iS8 fli<DS{t:7a 

[0 0 9 1 ]^LT. C<OFyFi:2Aiy^h'iAt^^tdc^ 

ftyD':'^{i-^vti. ^^ai■r>5^±s (can) a 2^ 
i\hx^mmmm^xtu^ . co^%^%\mm^x 

0 . Xl ti^l Of^V-:; f>^*[HlS§ (DMAP 1)41 

KKt^^tx. iP'on^%mm^x2 -x? \m2(D'f 

-7-;; t'>y[nlg8 (DMAP 2) 4 2 A:^ ^ n€>o HI 
COt"'^-^ t:->i''[HlK (DMAP 1 ) 4 \ X\%. QPSK 
tcJ;0{i-^,c^J2g5n/c±iBS5ttffBr-^Xo . Xl 

-^'^O^W^^n^. cntc?[tLII2 0r'7';; f>^'[HlSS 
4 2-Cii. 1 6 QAMOCJ: Off ^,'=?J5g5 n;^c^^S5fetf 
fR{f-^X2 -X7 f>^'JOiJl;:?nf^j:*^n. cn 

[0 0 9 2] iC^-C. ±iBI^*S (CAN) 4 3r 

ts. ±ies{i:/a 7 ^fi^v^^esffttfRft^x^ffi^ 

[0 0 9 3 ] Ti^cCt)-^. DFT2 4CDffi:^{f^:/P':' ^ 
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V=X+E 

E= (EO El - EN-l ) T 
(VO Vl ••V2t-1) T 

[0 094] mi<DT'7^'j\i>if]s\^4 ivn^^ti 

^iHSSCMAP) 4 4 0CA;^5n. CCr-QPSKft-^ 
^KSI^^n/cCO^. ±iaCAN4 3CCfflS«*&$n 
-So CAN4 3rii. CcDjISil^n/cS^fettfKfi-^aO 

(XO Xl "•X2t-l) T 

(EO El •"E2t-l) T 

Ek = Vk -Xk . k = 0, 1 . 2t-l 

[0 0 9 5 ] ccr. n^-:fa y ^ eCDNMcomm (e 
i . i = K 2. N-i ) O^^. #^tZ)S^£7:>^^ 
V (y^2 t) tL. am^i a = 1. 2, u 

-S).. fib. AO = 1 rS>^o (AO . Al . A i^) 
Ai - ( 1/N) A (a)-i) 

[0 09 6 ] mija!U/Ccfc^CC 
Ek=Vk-Xk. k=0. 1. 2t-l 

Ak , k= 0. 1 . 1/ 

;^CC, COAk, k=0. 1. yt. Ek, k = 
0. 1. 2t-XtiPh. 
Ek . k = 2t. 2t+l, N-i 

[0 0 9 7] {^Mi^OSS: t fiWT^^j: 
cofigi;^^^^*!^*^ (CAN) 4 3-CJS^5ti^. 
■eLT. Sfiif^Vk , k = 2t. 2t+i, H-xio^ 

JtSJM#ft-^Ek . k = 2t. 2t+^ N-i ^« 
SLT-SC<hCCJ:0. ^^S5fettfSt'> h?tjXk . k = 2 

t. 2t+i. ^n^Cti)^^^ 

[0 0 9 8 ] tC^X\ W±CDIftBJ-Ct.i. WMg^cOlfe 



.5) 1 0 - 1 2 6 3 7 4 
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'oi.^xmmirho mm^':f^^:^^e^t. ^mmi?i2 i 

^mo:>mmi><:<DiK^ :^\tCCX\t:^mxhKi . mk<o 
10 JSS»f^Stcj:OJt^$n^o 

[0 09 9] ilBL/cJ: ^ CC{^JjD^i^>^n v^^^. § 

T5<h. e(DNIlC7)S^ ( ei . i = 1 . 2 . N-1 
) O^^. #^cDfig<hiS[t3:^ffill (DET) 2 8r 

mmf:> o /eft L *ij^-r ^ ^a^^^^ ^ e n e « 

[0 10 0] CCDi*. ^i^>^Ci-:.i7eONiiCDS^ 
(ei . i = 1 . 2. N-1 ) CO^^. ^f^OSScT) 
20 miv. (i/^2 t) iL. fig^i u = I. 

i/iL/ci^O. ^^cD{ig^^3^ACx) (mC3) ^) 
O{^^Akk=0. 1. v^mBM^t^^tt'^X 
-eur. CCDf^SJAk k=0. 1. v/i. E 
k. k=0. 1. 2x.-\tiy^h. Ek. k = 2t, 2t 

+1. N-1 ^©ai-r^ci;05r'^^« 

[0101] CC-C. f^»nai§CDifc;t^2 tfl«Ti^cC6« 

«fla^s#Ek cof4giA^$^scAN4 3rtt^^n. 

^ftft-^Vk. k=2t. 2t+i. N-i;&^e>. 

l^ft-^Ek. k=2t, 2t+l. N-1 ^i^St-r^Ci 

30 CCjcO. ?^«5tttfBt:'-:^ h?»jXk . k = 2t. 2t+X 

N-1 *tf'2>Ci;^5r^^. {^»nJi^CDSi;057L 

^l^tSJiSr t >:cl>:rci?)C A N 4 3 -C^iJi^I^*©/c5?) 

[0102] \^llM^fcX.'^^m<DWk<D%mrQ\%. 

40 ^tcta^-r-S^flJJDJS^^. DFT2 4cDtti:;j{piKc^t:t6 

n/c c A N 4 3 r-fiS u -5 J: ^ tc u ri ^ ^ . 
[0103] cco^stcoff$,lstcj:nt^. s 

ftiHisg2 1 (Dmtmmt^-m-t^f^m^'&L^^ii »:)§ftv;b 

^^^mm%thxvm\^w^^'t^z,t'b^x%h. L 
[0104] ^ /c. mm^<^'m\^Amtmm^^nw^{t 



(16) 
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[0 10 5] ^ifc, ±ifil^3©*l6i©jf5^-Cl3:, SlffPJj 
(i. DET2 StCfcL^r, 'JTft-^CDft 

[ 0 1 0 6 ] s tc±iim 3 (ommmm-cit. i {t-^r^a 

-jPO'y^CDXk . k=0, 1. 2t-l^«$feS©ffi 
[0107] S 6fc> ®5feS©Sl>tf#R©:/P y i'rt© 

cn*ii5i-r^fc{i. flE$fetf$g©{4g^{t©-'i'-ju 

6iMfifflil--^©lfPg£3i-r-5ii:>g*5*-6, 30 
[0 10 8] S^tC, ffi5fetS?57'-i?*icfcO'#^M5fetffR 
r-^?©^P:/3^K-oi,^rfe, QPSK-?> 1 6QAM(C 

[0109] (^4 ©||)tfe©ff5SI) MIBm 3 (omMmi 
BTi*. Hl©{t-^^P-;'^'Ci(C#/jn^i^^tiSU 

2 l©^0«if'PKHt-{*#^JfJtt*^<}#fc-r. 
i^JfJ Kiflf©* f^Mbtc J; 5 #tt]*fl^©i5^ * ^iS! b /clS^ 
^BiiiiKlO/cfc©-?*^, *Rg©^7--::^i«£>rLfc — 
^L^tc^ ^i^©<^-;^-c«. ^{i[HlS§2 lommi'^ 40 
SbH fc^T©|INIIJf514As* 0 . S e. tc 7 > ^''A^^JnJS 

[0 1 1 0] ^C-C> C©^B^©m4©^M©ffJ.^-C 

i*. iJieU 3 ©||j!ife©Jf5,^-C-ia'^/c J; ^ ui\-^mvk^^ c 
A N 4 3 -CitSifls^ -a-rfc, ;;j©i: '? tj:mMl^J: 0 

[0 1 1 1 ] 13 1 ni> c©B4©wfe©m^tci^*5-5. 

illfHIJfcJ:a^'SftffliJ©Gii^g©SgR«)jS;?r^t-|i]?S7' 
n i^HT*!? . (a) A5i*fHP.iJ©eiJl^g?r. (b) 50 



!f$gfW 1 0- 1 2 6 3 7 4 
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*ssffW©eii«g^^tx-e'n^bri,^€>. ncfe. isi^ 
[0 112] -rtjif^fo, m^m2(Dm^(0Bmt'^m 

(c. tm?^ (EST) 4 5tel,^-C. ;iig?!IS[MJii(©fi^*M 

E = (EG El - EN-l ) T 

(CI D F T^nS^iS L . B$rB^|4±© 

e = ( eo ei ■ ■ e N-i ) T 

[01 13] N{l©{t#*^*E>^c-2)fi#7'n •> {pp^X, M 
Efiix©!!-^*^ 
V = X - e 

n/£:*>©i ur^T^jHksn-s, c©i#. A/D22 

iS/P2 3<t©P^JC*imS (CMP) 4 6^^W. C 
©CMP4 6«:*jc^r, ±iB^ftfi^ffiv(cj^L- 
g (v) = 1 + e/v 

©f«jt#^^»-rs<t. nEfiixi* 

X = v+ e 

gCv) =l+Qre/v 

©i'^Kl^Sia (a<l) ^S^ElyTiJ^^lCiSiEUrt^ 
<. 

[0114] mmoym^-:^^ yficnu. mmom^m 

■5.0 vfc>pfr'5gCv) ^ft e*HCieicCiCCj;»5, CM 
P 2 9 ©AttS;'3lt144ff C <!: t ^„ 
[0 1 15] i'J.±<DJ:^(,cm4(0mM<DMBXit. "f-? 
y f>i*'lHl?S4 1 XW^^tlfcm^cmmT'-- ^a^-y^ 
f>y[ilSS4 4t:'W7->f>;^L'-CtSSI§ (EST) 4 
5tcW.S0, C©EST4 5tCfc-t>r±i2W-7-y f>i^ 

^fc. A/'D2 2tS/P2 3<t©rBlfC 
ti{Rl5(CMP) 4 6^iSWr, C©CMP4 6K±fe 

E s T 4 5 (c J: i,mm^<ommt^^=& h t tcgftisiss 

2 i©|^^ffJ4#tt^li«-r^fcto©<i|iEAUi;'D!f#tt^^ 
c©CMP4 ejcfcosffvju^'+i. yrd-^© 

[0 1 16] L/c7!)5-3rc©||l|gBStCJ:n«< SftlU 

8S2 1 (D^¥mfmiitt)^K) x-u < . mmi'f^wic^& 

{ttt$E7'-i'©W*fe^if^c-5C #-5,. $tcC(0^ 
tfe©Jf5.ftsCCteO-C m^ffJ^i?»-=&Jt^-r-S/cSt>©7i:S 
f-'-i'iL-Cli. P^JieillSns&ttfRf-'-^'©^^^ 
illp°pS©^MbCC?SC^115ttf fRx- a ©S-7 y f> 



(17) 
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[01 17] rj:is^ i-:x±(Dmmfmx'it, m%m^-r- 

KLrfcJ;l,>. 10 

[0 1 1 8 ] s;^c> mA(Dmm<Dmi&x\,t. ^mmoym 
mnmi>ci6i,>x<D^$mmm^-fy^m^-ri,i,(ot i^xm. 
mucifi. mmm<DB:m^siaa{,^ximmmfyt^§i^ 
rhm-^ici,c n^^mmx^^-r ^ ^mmms^ i sec 

t>^Xi>?>i><DtLX^(DiiLm.t^^^iiirtHt^i,^. 20 

[0 119] (l|5CD^S6©ffJfiS) c<D^m<Dm5a:>m 

mcDmmit. mm^y - <j ( i d f t ) te jcc^-gi 

tS(:7-.;x^g| (DFT) ?rN<l©JS^?^fi-^A^e.>'j:^ 

7 



?#rJ¥ 1 0- 1 26 37 4 
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<t-^i LTfiJffl-r-?) C ir-tf ^ J; ^(C Ltch(DX^i, 

CO 1 2 0 ] ar, c<D^m<Dmm=i:mMi:mMLxm 
L<mm-ri>. ^c*s, ccxtlt•7)l^=¥^''JTW^N = 8 
t-r^ttuc, m^mxmm7zmm^tLX4is<D 

tbxmm^'i7fj:'>o 

[0 1 2 1 ] m 2*iJ:y^'ia 1 3«-?-n^n. ccomm 

r. H^ies 1 tm-m^icim—n-^^i-iL'Xi)^, 
[0122] ^rmmmo&mmmcisi.^x , 4ffl©tf 

$B7=-5'«aiEIS (Mo d u ) lOtrCAttSti. CCX 
P S K S fcBQ AM^^C i-©^P«|iJtCt;ei,»Jfi^?ifcOft-^ 

<l©tflS<t-^X2 , X3 . X4 . X5«. 5?;Kt-^*»6 
^cS4<l©7tSft-^X0 , XI, X6 . X7 tthiC. 

8m<Dmmipibrj:i>mmyo y (xo xi -x? 

) iL-TB*©! DFT 1 liCA:'3^n-5). I DFT 
1 1 t?B> ±12^1 :/n -y f fi-^ASil?K^i4±©m^*:> 
6Bf rBW4±©ff -^(C^^? n. iH^tT'a i'{t# ( X 0 
xi - x? ) ii5:orttl;'33*i^. fflU, 
CifeS] 



0.1,. ..,7 



(5) 



Jt=0 

[0123] r^^o ^ 
[0124] ;>:CC±tSB#rBllft±©jll{f :/P ^> ^ft^ ( X 30 
0 XI - X7 ) 3t?"JB?'J^fftS (P/S) 1 2"C3£ 

• (D/A) x'T-r^^mmc^ 

ffe^n. 0;&^^o-^illftm (TX) 1 4^c:feureil^^ 
X) 2 1 ■c§^tsn-c-<-;^^^'> Kft-^cciiiS^^f^^ 40 

fftHO/P) 2 36CA^5n^o CCDS/P2 



±ie^flft#*WJ^o^{t:/n i^fi-^ (wo wi -w 
7 ) Cc^g^$n-2>o ccoi^. Sm:/n';;^ft^ (wo 
wl -w? ) BM^.^Wm (eO el -eN-l) i)^ 

wm=xm+em, m=0, 1. 7 

[0 1 2 6 ] ^c^rcc^Sft:/a->^j?{i-^wm (i. 8^5 
C0DFT24^C (yo yl--y7 ) t bXX:^^tl^^ 

ym = wm , m = 0 , 1 , 7 
r'^>^, DFT2 4-CtS. ±ifi§{i:/U'y i^fi-^ym 

0 Yi -YiNi-i ) (lU. 

[^6] 



(6) 



[0127] -C^^o 

[0128] CCr. Y)¥T2A(O^Mt. 
Yk =Xk +Ek . k= 0, 1 . 7 
cD<:l:^tcS#a$n-i). fib. (Eo El • -E? ) ti. 



Yk =Xk , k = 0 . 1 . 7 
50 r-^O. Y2 . Y3 . Y4 . Y5 ^flDlfs (Demo 



33 

[0 12 9] tC6X\ ^m-:^^y^iM^fit. mi^mA 

[0130] -17. mmm^^iMmt. a • r 
[0131] cofmBmMcj^^hmmwmmt. % 

ecu 9 in l^/c ci: ^ cc A:^ ff-^ ^m^m^H^ ^tifci><0 

itfi*iJ|il^ii{t:/n^:; i^ff-^ (xo xi - x? ) tc>pf-r^ 
JM^ (eo el - 67 ) (OmntLX^'fMt'r^t. 
^NS0[glS8<7)Hi:^:/n v^mn (wo wi -w? ) 
wm = xm+em, m=0, 1, 7 



(18) m^W- 1 0 - 1 2 6 3 7 4 
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* [0 132] cc-c. -mtbx. mummt. ^mm 
nmx^^. 

[0 13 3] -eCT. ii^OSmomM (eO el -e 
7 ) <D^io0m<DiiLmt^^. ^Ihm (De t ) bd^C 

t8S:&c^oi>4>cD<bLrJiST^o fib, ^^cd^Sct) 

[0 13 4] CCOmmmmXit. DFT2 A^^i^at} 
^n/c^ft:/n >:;>?ft-^Yk , k = 0. 1. 7;^^ 
e>, il^ffyn-:^ i^fi-^Xk . k = 0. 1. 7^tiS 
T-So la 1 3«::fol^r. S/P 2 3^^6^dbS5 6tcA 
:h/c§{t>^C2 •> ^{f-^wm . m=0. 1, 7 CD 

f'P^5tt3t>o-CCi^j:l\ -^^^ OS^S^em = 0. m=0, 
1. 7 tux. m\<D7.-( -j^m^ (Swl ) 5 1 
(O^:^^ v^S^o. Sn. S'U\t±X&%Xns-rm 
20 jS^Cgg^^n^o CCOfci^. DFT2 4'\ti 
ym =wm =xm, 1, 7 

:;&5A:^$n. CC0igmDFT2 4;i>^6&3: 

* mi] 



J2 e-^^-^^^^^Vm. 

m=0 



- (7) 



[0135]J:0. Yk-Xk. k-0. 1, li^^ 

[0 13 6] ^/c. C<0t^m2<07.^ v^m?i (Sw 
2) b2<D^y^-( -j'^Sll, S23. S24. SZStJ-T^T 

^m^t^Y2 , Y3 . Y4. Y5^mmm {Demo 

d) 3 0icA;^$n. ccr-mm^nrtSfSr-^^m 
(Swl. Sw2) 51. szom^i^^ict. «im^5 

[0 13 7]-7^. t^^<g^C±f2S/P2 37&^6^tUS 
5 6ecA:^2n/c§ftya ';.^{t-^wm . m-0, 1, 
7CD&S^O'^^. w3 . w6 :*^B^^CDtiitiU-^^U 

m^^c^^mum^^^^^tixi^fctr^. 
[0 13 8] ccom^. 9crmi(o:^^ v^m^ (sw 

1) 5 lo:>^:^>( y^SiO, Sil. Si7(J^r— M 
ym = wm . m = 0 . 1 , 7 

f)^DFT2 4l^Ctf]mi\itLXXt}^ri^. "tLX. «T 
(DJ:'>itC:^'rvy'\ t:^Tyy'2f)mK^M^ti6^ 
[0 139] (::^Tyy'l) m2<D:^^ y^m^ {S^ 

2) 5 2C0^X^ v^S22. S23, S24, S25\(tT^X 



:^^hH^t}^tifc^my^^y ^m^Yk (o&mmYo . y 

1 . Y2 , Y3 . Y4 . Y5 . Y6 , Y7 I DFT5 

(D^mm<D^ie>. mnm^^m^r ^Y2 . y3 , y4 

. Y5 tiiSg^ I DFT5 4tcA:t)^ n^^^. JZ^iM^ 
Ccta^-r-SYo , Yl . Y6 . Y7 ^i»Fg[f|5 3CCfcC^ 

Vk=£Yk, k=0. 1. 6. 7 
iJ^cC-oT I DF T5 4tcA;^^n^. 
[ 0 1 4 0 ] C CC. ±iB<m £ tJgJ^CDTLSfi-^ ( ^ 

iieSfir^P^i'^ff-^CD&S^CD^-^YO . Yl . Y6 
40 . Y7 {t. mWm5 3t^ad\.>X±M^e = 0^^^W^ti 

X. -r^r o^cts:^$nr 1 DFT5 4;cA:^?n^c 

ti^crj:^. rrj:tyi5. DF T 2 4^^hmtl^ tlfc^mY 

0. Yl. Y6. Y7 m¥mBm^(.cf^mT^muii^ 

[0141] r^io. ^^oeittcfcurt^:. ^mmm"^ 
^z^:yirM.mum^^m&'r^ct^mm.Lx. e^o 

50 [0 14 2] (:^y~yy'2) \ DFTb4X{t. YO . 
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Yl . Y6 . Y7 ^^:$:^<DmX'^^K-B:mn i^MM 
Vk , k = 0. 1 . 7 



(19) 1 0- 1 2 6 3 7 4 
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k=0 



(2) 



[0 14 3] i^^JTorffi^^n^o 

[0 144] S/c. CCDi#^3CDX'Y '7^lp]3g (Sw 

^tl/cg^w3 . w6 ^*tjS-r^>^'f *:'^S 33. S 360 
[plgS(Swl) 5 1 tDS^^-f -^^SlO. Sll, Sl7 

{t±xmMmm!^.(^cmm^n^. cmasb. dftz 

4(CtJ 

ym =Wk . k = 0. 1. 2, 4. 5, 7 
ym =Vk , k = 3. 6 

[0 1 4 5] -r^^cC^:?^. DFT2 4CC(^. ^gti. ^ft 



Wl 



•W7 (7)^-^. ^^^Jf^Klf'^t^) 

5-4S^w3 . w6 }iFgL|§5 3W:j:0 
ikbfciM^mmvS . v6 ^C^#^x./cff-^ym ^^^^A:^ 
[0 14 6] VllSDT.'ryV'l ^^XJ7s^vV'^\%. ^ 

*>^IhI3§ (Sw2 ) (DSX^ ^S22. S23. S24. S 

octa^-r'SY2 . Y3 . Y4 . Y5i^mm^ {"Demo 
nd) 3 occ^A;^$nTtffsf^-^7if5S*$n^o 
[0 14 7] t^^. ^^^b^hiy<kt^nkc{xt^hu 

®gi5CC:Jol^r. S/P2 3;&^ibHB:t?5n;^cgfi:/P':; ^ 



:<)^€:«S-r^o -eU-C. TLgfi-^^ "4" tiTtZ>«^^C 

fift^m "4" J;Ofc:^^t^li^^CJiJi^^M^^;^^< 
U^fc^. ±Mhfc:^v- y y \ . 2cDj^Ji^tfto^j:-rtc 

[0148] ]^A±.^^tcX ^ CC. :^m<Dmf^Viit. I 
CCOft-^^f3tiDFT2 4fcJ:C/ I DFT5 4^fflC^fc 

-r^ 2 t mo^Tz^mmt. jt^mm^'u y ^m^t^cnx 
[0 14 9] (me<Dm^<Dmn) co^H^o^eco^ 

n ( y 0 yi '--y N-l ) ^ N .^^50 D F T ^ A:^ l> 
B#re1$4±a)Sft:/P'y ^{f^ (YO Yl -YN-l ) 

[iSt9] 



/: = 0, 1, 



★ [ifci 0 ] 



[0151] i?^j:€>o 
[0152] ^XtC. N = K MCD^itr-. ★ 

^^m = yfn.-\'yfTi+M ^ \~ '^Tn^-{K~\)M 



(iO) 



[0 15 3] im^/ci^. MfiCDg^Ti^^e/S^ff^-/ 
P ^ (uO ul "UM-I ) ^Mj^.<DD¥ T ^cKt^l^fc 
m^^cX^FTt^h^t^^^^m^y'^y^ (UoUl - 



UM-l) {t. 
[ifel 1 ] 
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P = 



(20) 



Uk = X^/y^Un.. A: = 0.1,..-,M- 1 



m=0 
_-i27r/Af 



iff r?^¥ 1 0- 1 2 6 3 7 4 
38 



(10 



[0 15 4] ra^n^. 

[0 15 5] c<?:)^ti;^^©ci:^tc^?f5'C#^o 



* [^12] 



m=0 
m=0 
m=0 



fc = 0,l,.-.,M-l (12) 



[0156] «±i: 0 . 
Uk =Yk K. k=0. 1 , M- 1 

[0157] Ctl\t. Hm(D^^i)^hJS.hm^':f^ V ^ 
(YO Yl •••YN-1 ) CD^-^(DMfiCDg^ (Yo Yk - 
Y(M-l)K) fi^. (uO ul - uf^l ) ^M,^,CDDFT5C 

A;^o/citoDFTcDai:^ (uo ui -Uiyn ) ;:?^e> 

[0 158]lll4^i. C (r>mR<om 6 (Z)||Jiig<DJf^.^tC 

8. M=4. K = N/M= 2CDtg^^WC<i:-:>riftejT 
[0 15 9] S/P2 3;:>^eaj;b^n/c§{t:/a-y^7fi^ 



^-^wm, in=0. 1. l\mJi^^ (De t) 6 5 CC 

20 ri^Ajro^ ^^Oem=0, m=0. 1. 1 

^1cd;^^';'^[h18S (Swl ) 6 1 Og:^ -Y 5^ 
Sio. Sii. Si7Ji^raA(piJ©S,':?^cS^5n 

ccofc^. ±ias/P2 33^^^6m:t)^n/c§{i-:^p 

'^'^{t-^wm, m=0. 1. 7li. ym . m = 0 . 
1, 7 iL/rDFT2 4^CA;tl^n. CC-CH$rH^|4 

jL.<omm^^hwminii±.<om^Y^ . m=o. i. 
7tc^^^ns<. 

[0160] -rt^t^-^. C<D^^K\t. 
ym=wm=xm, m=0, 1, 7 
30 tU^. DFT2 4*^6(3:. 
[^13] 



-j27rmfc/8 



(13) 



[0161]J:DYk=Xk. k = 0. 1. li)m 

0 7^?fi-^Yk -Xk . k = 0. 1."'. 7©^^. tf 
$Rff -^^ctB^-r^ 4 {@<0ft-^Y2 . Y3 . Y4 . Y5^^ 
^IP!S (Demod) SOl^cXtl^tl. CCX^mm^tl 

[0 16 2] ^XtC. S/P2 3;:?^e>^mf5 (De t) 6 
5^A:^5n/c§ft>^a i^ft^wm , m = 0 . 1. 
7<D^^T\ l^-rn;^^(OS^;:>5SfttS2 1^7:)^KS?f5 



[0 163] CCDit^. 9trm3(D:^>( y^M^ (Sw 
3) 6 3 tD^;=^ ^ ^ S 30. S 31. S 32. S 33{t±X'-' 
urn = w m -i- w m+4» m = 0 , 1 , 2 , 3 
40 7!)5DFT6 7^cWK9fii<bLrA;^^ne„ ^LX. «T 
cDJ:^k:Xr •:;:7'l <hXT*';^:7'2/&5J«0iM^n'5o 

[0 164] :7*1 ) ±iB4.^.cDDFT6 75i^e 

[^14] 



771=0 



— (14) 



[0 16 5] :f)^mt}^ tl^o tLX. CCDDFT67CD 04.^,0 1 D F T 6 9 ICAt)^ ti^immJ k . k = 0. 

tti;^ff-^ti4.'^cDI DFT69tcA;^^ti-6o flO. C 50 1, 2, ScD^*^. t^fltofig-r ^ 2 dCOS^U k . k 
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= 1. 2ciVk. k=i, 2<f:LriE® I DFT6 9A * i^T^o L^^L. &mm<omBmimmx'\it. ±<^m 

k. k=0. 3 ttji-oX I DFT3 9l,cXt)^ti^o ^milLU^^C t^^m.LX. e ^ 0 tLXiSL'PM^^ 

[0 16 6] CCX. ±%mmc\t. ±iaDFT6 7(Z) ^^[^"^iJm^LlK 

3 

= Y^^'^'^'^^^Vk. 0,1. 2, 3 --- (15) 



[0167] CCDi#. m4(D:^^ 

lpISg(Sw4) 6 4(7:)^^ •;'^S40. S 4ltiaWifJtDS 

."^^.^Si^^tl-So ^/c. macD;^'/ •^'^ (Sw3 ) 6 3 
(D^:^^ y^S30. S31. S32. S 33iit±X mAm(Oii 

[0 1 6 8 ] CWcfii). 4i^,©DFT6 7 CCA;^Sn^ 
4<@C»ff-^(D^-^©2{i^S. 
u m = wm , m = 0 . 1 

um=vm. k = 2, 3 

(Sw3. sw4 ) 6 3. BA^mK^w^m^r^m^ 

9;!)^6a5;'j$n/di-^vm . m=0. 1. 2, 3C7)5 

v2 iv3 [timmW}{'^(omt>'otcmmxh^^K 

$)5o -^-LT, M<OM^twO +w4 . wl +w5 -C^) 
0, •^^^(rCm^^^XDFT3 7(,CXtir^fc^X$> 

[0 16 9] ^:l±(D::^Tyy'l i6j:^:^'ryy'2\t. ^ 

L*f!:S:?J?5iii?7 0/cO"^tC. ^ 1 OX ( S wl 
) OSX-Y ^C7)^ ^. SlO. Sll. S12. Sl4, Si 
5. Sl7i}^&^m<Dm^.(^mm^tl. ^tc::^-^ y^Sl3 
tiS?f^S,#.CC . ^ 6 X ^ ^ S le&iHAfSfJOS.-Stcjg 

W2 ) cox ^ S 23tigffm^.^C. X 5^ S 22{tM 

[0170] bfct^-oX. DFT2 4CCtJwO . wl . 
w2 . u3. w4 . w5 . u2. y^7i}^Xt}^tl. CCX 

LX. CC0DFT2 4<Datim^Yk , k = 0. 1. 

lO'yiy. tf$Rit^tCtl^-r^Y2 . Y3. Y4 . 
Y5 {tmmm (Demo d) 3 Oi^cXtl^ti. CCrif 

[0 17 1] tc^x\ c(DmB<Dmmmmxi^t. m 
^mmum , m = o. i. 2. sector, ^^i^^^ttf^ 



7)5* -So 

u m = w m + w m+4 . m = 0 . 1 , 2 . 3 

m (.c^mmm'^^mt^r>xi.^^i)^-/)^tD:^^^. m2<Dmm 
mmi^cj^-^xumfjmjE^tifct^. ^(Dmi£M^^iy 

itCwm ^fl$iE"^^^C^i, urn tC^jST-S (wm wm+ 

A) (D^-^. 0mnmmmi:>^x\.^^mmf)^i^rM^ 

20 

[0 17 2] -^6^(Cti. urn (1) ^C^flST^ (wm w 
m+M ■•• wm+(K-l)M) CD^-^. ^^i^ff^Stlf^^&^flP^or 

t:f)^X^^. 

[0173] tfc. M^/b^<-r^\^^. y^'ry y'\^ 

J:0'X-r •>7'2&c4o^:f^DFT6 1 DFT6 9 

i^^^X. ^ffiS (De t) 6 5r\ ^^m^ttf^:^^5^t> 

30 xi^h^moWLtiim^^^i^x. ^(Dm^iicm-^\.^x 

mMUU(om. ttj:t>^>^7-yy'li6J^ZJ^::^^yy'2^c 
:bHt^DFT6 7:foJ;0'I DPT 6 2(Di^M^mi-t^ 

[0 174] {mKD-m^m^m) c(Dmn<Dmi(om 

40 [ 0 1 7 5 ] 1 5(S. CO|ffeS^CD||7<7>^SSCDjB.l^CC 

[0 1 7 6 ] f^^^cifec^r. S/P2 37:»^6di:^$n/c 

§fi:/u ^{f-^wm , m=0. 1. 7 -ecDt 

^ 8 .-^^.cD D F T 2 4 A:^ ? nr B^rB^iiicoft-^T:*^ h m 
mm±(Dm'^Yk , k = o. i. K^cm^^n 

^Ur. C<Z>DFT2 4;i?^e>aj:^$n/cS{f :7'a 

^ff-^Yk=xk. k-o. 1. 7CD^^. imm 

50 ^CCtg^r^4flCDft-^Y2 , Y3 . Y4 . Y5 T^^^ffilll 
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ll(Demod) 3O0CA;b^n. CC-cmPI^nrf 
[0177] -yj. V ( S w 3 ) 63 CDS>?. 

-/•>^S3o. S31 S32. S33ti. ±-c— sa^-e^-r 

:tl^n/cSfi:/D ^{f-^-wm . m=0. 1. 7 

ti. flnsiHisse 6rflnSL§n/ccD-^ lo 

urn =wm +wm+4, m=0, 1. 2. 3 
i^c-^-CDFT6 7CCA:^§nSo ^br. fulB^ecD 

[0 1 7 8 ] Ti^j:*:^-^. Y)VTei<0\^Mtn\tA!^.<0 
I DFT6 9^CA;^^n^o flL, C<7:)4.«^.0I DFT 
6 9CCA;^?n^ff-^Uk . k=0. 1. 2. 3(0^ 
•iD. *fflc^fl[g-r^2fflOSSUk . k=l. 2tiVk 

. k = 1. zioriE^i DFT6 9A*5n. mm 
^ikm.-thm^<o2m(omm\}w . k = o. s^^sfsl^ 20 

Uk . k = 0, 3<b^CoT I DFT6 9CCA:^$n^o 

cD^^cDUk, k=o. z^mmnsm^ {:^Mt 
^) tc>r^isur vo = V3 = 0 t^hfc^^^c. £ = 0 cc 

mmc\tiiSL-iLi^t^\^>ct^mm.\yX. e^o li^xwl'P 30 
[0 1 8 0] ;>^tcx7"':;7'2tcj:^®s^^tf*r'5o -r 

!^^:b^. 4,'=?.<DI DFT6 9:!^>^6(i. miiS^ (1 5) ^ 

Oi^. X-r -y^'lplSg (Sw4 ) 6 4<Z);^-r •:'^S40. 
S41t^a^{PJjC7)S,'^,CCS^$tl. SOCDX-Y ';^^S42. 

S43^mfPJja)}i,'=5ccjf.^^n5o s/c. (s 

w3 ) 6 3(D&;^>f ^S30, S 31. S 32, S33ti:fer 

[0 1 8 n CcD/cS?). 4,^,CDDFT6 7^CA:^5n^ 
41lC0ff^(D^ ^(D2{itJ. 
ym = wm . m = 0 , 1 

ym^vm. k = 2, 3 

<b^j:€>o W-hOct^CCSX^' ^lnIS§ (Sw3 . Sw4 

) 6 3. ^A^m^m^m.'^'thmmt'^x<oj^':>uh 
<oxh^. rt^t)^. 4^.<Di DFTddt^^mti^ri 

/cff^vm , m=0. 1. 2, 30^^. v2iv3ti 
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mmmw^<omiO'oXi.^rn^mmx^^. -eur. k 
cD^atiwo +W4 , wi +W5 r-^jo. -en^tcg^}^ 

^TDFTe 7 (,CXt)'r^fc^X$>^^ 
[0182] I^±(DXr 7'1 :^j:Z/xf^ y y'2i,cj:^ 

X. COm^MLmiEm^^^^Jt^t. DFT6 7;:>^ 

6tB:^?n/dt-^ua ui. U2, uscD'^^mmmm^c 

5^lC-rS2<i(DS^Uk . k=l, 2;:»sjgpg7 OtcA 
[0 18 3] Lfc-/)^-^XC(Omm(^cj:n^t. m%^m6<D 

^^<D^'m.<Dm^mm^c^m'r ^i^iy^^Mc-oi^^xm^ 
me(Dm^mmxnkLfcmi^j:z^m2co:^^ 

[0 184] {mscommomp^) co:>^m<Dms(Dn 

^um9cT-^t(^cmixmmBm^'i7'>m^(^c. m 
mmoBm^mt^c^i^^x. m^v=-^^mmy'^y^m 

cn^I DFT-cmitt±0{f-^tC^^Lr-7Jl.^:^i. 

vrmiMt^. -^0. ^iMm<DBm^^m(^i6i>x. mm 

$ft±<DSft^C3 y ^{f-^^±iB I D F TJzK^m^J^MO 
pfj:i.^DFT:hJ^Z^lDFT(rCXtiLX. Ctlh<DDF 
Ti^J::>l DFT^Cji^iSOiMLiSiEiOiii^CcfcO^i^JJ 

m^t^c^:hiM^m^^miEbtc<Di^mmLx^9cy'-^ 

[01851^16 1 7 {t. C(DmM(DmS <0 

&c:foc^-ctuiS0 1 2 4ocfco'0 1 5 t^m—^Wc^tm—Vt 

[0186] ill{tffiiJCD£^SM"C«, ^PIoISS 1 0 A 
;^T6 4 hCDtSfgr--^DO. Dl. D2. 0 3 0 
DO. D2^C®5fer-^r^iegU. Dl. D3tc 

tm%7'-^^wm,\^x\.^h. mtT'-^thx^^. m 
[ 0 1 8 7 ] -e ^ \^x\m^{tim.mm^xh^icmtT 

-'^%5^mV^%'f-^\X. SPfl(Modu) lOtc 

^\.>xvsK'^fc\xQii\uuEo:>^mm^\^cm.^^^m^ 
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y^m-^ (XO XI -X7 ) iL-CS,^.©! DFT 
1 1 ^cXt}^tl^. I D F T 1 1 rt*. ±fBillftyc] y 

c<i:>m%-:fuv (xo xi --x? ) ts3fc?»Jii 
^'MJftii ( p/ s ) 12 nmm^t^hmm^^cm^ 

(D/A) -CT:^^ym-^tC^fft^n/c^?:)•fe. i^ftS 
(TX) 1 4;i)>e)ei^SS-^illit?n^o 10 
[0188] cntc*f L/^{iffliJ^{S^^gTi3:. ±fBf£ 

igss^sr^e^i/c-^ju^+i- u r{t-^7:>^^{f ^ (R 
X) 2 i-c§ff^n-c-<-x/<>KM-^^csiS?s^}^$ 

/ D ) T ^ Mt^^cmk ^ n/c(D ^ . a:?[j3fe?y^ 
(s/p) 2 3'c1skn<o^m■:ftly^m^ (wo w 

1 -wy ) tc^J^Sti^. C(D§ff:/n-^ ^fi^ (wo 
wi -w? ) tJ. ^ttSg (De t ) 6 b^cKti^ti. C 

[0189] tfc±i^^mzru y (wo Wl -W 20 

w4. wl<bw5. w2iw6. fccfcO'w 3 <h w 7 

0. ul. u2. uSOCJ^^^n^o ^{^xco:>Am<o 
mnwmt^ht^^\t^n0, ul. u2. uS^i. 

[0 1 9 0] DFT6 7(Dta:^{t-^Uk . k = 0. 1. 
2. 3^i. 4.'=^,(D I DFT6 9tcA:^^n. ccr^is? 
ifclft±<7)ff-^3;?^6B#Pa^lA±cDff^tc^^$n^o fib. 30 
CCD4,'^.CD I DFT6 9^e:A;^?n^{t-^Uk . k = 
0. 1.2. 30^"^. 4ifPjJ(D{4g-r^2{@CDS^Uk 

. k=l. 2JiVk. k=l. 2<f:LrigSI DFT 
6 9A::^^n. WStc{4gt-^^0©2fiI(Z)gmUk . 
k=0. 3ti}ll'^S6 8-C{^^e7i>^8K:te>m:. Vk = 
tUk. k = 0. 3 i^cCo-CI DFT6 9^cA::^$n 

€>o f^ifcet^. TtSff^ {y^Mm) cc^jsur£ = o 

l^o 40 

[0 1 9 1 ] ^/cCOi#. 4.'=5tDI DFT 6 97:»6tB 
;^$n/c(i-^vm . ra=0. 1. 2. 3(0")^. v2 i 

^t. =B^ffill6 5tcj;0. :^'< y^m^ (S w4 ) 6 4 

COJ^^ 7^542. S43^i,mffl'JCDfe'=&{Cgtt^tl^« ^ 
/c. y^ ( S w 3) 6 3 CO^;^ ^ S 30. S 31. 

S32, S33ti^rmiSfJoj£^,tcigi^$n-5o c(d/c 

4.«ScDDFT6 7tCA::^S^l'^4flC0ft-^CD^-^CD 50 



il$r^1¥ 1 0- 1 26 3 7 4 
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urn = wm . m = 0 , 1 
um=vm. k = 2, 3 

mmm^<D§im^^tsm^mmit. nm^e 8fccto' i 
D F T 6 9 tc cfc ofSiE^n/cd -^g^^cg^^x. 6nr 
DFT6 7tcA:^^n^o 

[0192]-^ Lr . CCDD F T 6 7 TgligiStlftiCDft 

-^^csg^f^^ n/cfi-^cD ^ . m^mmv i . u 2 1^: 

[0193] C<DJ:'yrj:mmBm(^cJ:ti{t. ^mm<DB 
ii^gtCfcl^T. 4,^.<DDFT6 7:feJ:D^'I DFT6 9 

^^L/c±r\ ^fmijfeiMi^scD?g^a^ Affile iSM-r 

[0194] ^cte. WiCDiftB^rts. iHftfSfJcDeit^S 
Cc^i>rg5fex-^^D0. D2^cJfAU/cii^ccoi^ 

■r^J:^tcLrfeJ:i^o fib. ccoit^tcts. SfUM^D 

[0195] (^<Di&<Dmmmm) Misms^fock^'^ 

6o:>^BMv{t. ;5?;f-*v:7'lfccto'Xr-'>:7*2CDi^0 

[0196] ^fcmi^mBommmm-c^t. y.^ryv' 

l4oJ:D^;^7*->:7'2CD^0iILfiii?itbf'P^. -^tcif-^gJt 
N (N=8) cfc^) fe,'S^CD^^/j:li4,'ScDDFT6 7*5i: 
t>'I DFT69^f^^L/T^tf-r^J:^tCL/c. Lt:*^ 
»ngt^6 6-Ctt]^-r^2oCD>->^';K7)^-^CD-7^ 

cD^^/d:liDFT:fe<J:0'I D F T*altRLr±fe«gOiIL 

2 4fcJ:0' I DFT5 4^3MtRLr±tEi^0iIL5f^II^ 
^tf r 5 J: 0 ^cmSL U r ^> J: i^. 

[0 1 9 7 ] ^/c. luiame. m7:foJ;?:K^8 0^*]!iS 
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«4 .-s© D F T I D F Tkm^^tcm-^^Wt'C t 
[0198] 

iMlHtif:? - 'J J: ^ ^fiMiajS^J^iiltjf^ - 'J x 

^J^© J: ^ ^citSiaJft* . N<@© + f >; T J: 0 3 
v;!/?^^ ij T{Hiift-^©^JiS<t:»ilKfflt,JS:^cW 
t'Aj:<, i*{tffliJ«gS/c}iSfHgiI«S*5;^-rs#«ff?# 10 

'kmmL^.i^-r^tctbi^hmmLfccticj:':,^. mm 

[0 1 9 9 ] s/c. ±ma^m^<DmMi^mm-r^7z^ 
L-fco, $fci!ige3^$n€.st§«x-^©^-fe{s*^ 20 

©5LS7"-^S'*:^FS(C-r&Ci*5r*. cnKifjeiM 

1 } c<DmM<om 1 ©ii)5fe©fj^tc^t)6i^ftfflijfc 

J:0'SfiffliJ©ejMi^g©SgWi^?r^-r[iI8§:?'o 

0. 30 

[^4 ] A/D3!^sK:*iW^ i7 .J •:, ■:fm'^^mn-r^ 

[S 5 ] 7WP?:«ftn*S^©fln©i LX^rMt 

J:D>'S:ff ffl'J©ej*^S©ggimfi£?:^f^tl5ISg7'a •;; 40 
[117 ] SftllSSK:fcW€.lf.^Jf5Aai;'3#i4©-mn^ 

©— W^'T^TSo 

[^9 ] S{tlHlSg©^^i^^#ttiCcfc^Jliti$iJ|iSi!i{'P*|ji 

m\0] c©|6a^©M3®|lig©JfJ^cc(S^D^itftffliJ 
*5J;i>'SffffliJ©fcill^g©ilg|3^tJiSi;*^j^-ris]8§7'D i' 

a 50 
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[HI 1] c(o^mo:>f^A(Dmm<D]\mic%i^^mtm 

[ai 2] C©^HJ©^5®I^Sfe©ff5^.tC^t3^jMftfB.lJ 

©eii«g©SS|5«fiS^^n-ri5]5S:/CJ t>m. 
[Si 3] C©^HJ©m5©^)JS©ff^^iC«^*DS§mffliJ 
©f£i^*lg©^gU^/«5r^n-riiIS§7-p V ^m, 

[12 1 5 ] (Ko^imomi o)miM(Dmmimioi>^itB\ 

[lai 6} C©l£Hj©m8©IISg®ffjmi^t).5.j*ftffliJ 

©eii^^s©sgpif^^r/T^-riHi?S7'p ^m, 

[HI 7] C©|E6B^©^8®gg]5fe©ff5m«^t)^S{H|ii 

©ei*^g©^a5^^^^-riEiss:?'o i>m. 

[018] se3R©^;u?+ + 'J re^^g^tsa^f Sfc 
&©leIS8-?'n ^ i'la. 

1 O-^igllf (Mo du> 

1 1 -mm^V - 'J x^ftS ( I D F T) 

1 2-m^\/mmkm (p/s) 

1 ^-f ■<iy^)l/7i'U^^i?i.m (D/A) 

1 4-iM(ilHlgg (TX) 

2 (EST) 
2 1 • SftlmlSS (RX) 

2 2 -7i-ti^/T'^V'^}\^m^^ (A/D) 

2 3 -un/mm'ik^ ( s/p ) 

2 4-|lt55>'-i;xa^|| (DFT) 
2 5-K54g (CAN) 
2 6. 2 7 -?|#g 
2 8 - :t^fflil (DET) 

2 9-ffl«|g (CMP) 

3 0-^liS (Demod) 

3 1 -f^KD-^y f>i^lilgS (MAP 1 ) 

3 2--ll2©-V5, f>i^|5ISg (MAP 2) 

4 1 -m\<D'f-7-y b->i/[H)8S (DMAP 1 ) 
4 2-m2©7'-r-^ f>i/[lSg (DMAP 2) 
43-1^*11 (CAN) 

4 4-S-7-;'f>i^[o]8g (MAP) 
4 5-JiSi§ (EST) 

4 6-ffl(Ril (CMP) 

5 1,61 ■■■m J-m^ ( S w 1 ) 
5 2, Q2 -m2<D:^'< y^Wm iS^2) 

5 4 -m^i^om^^Ly - v x^^g ( i d f t ) 

5 5-^3©j:^'C -v^IhIK (Sw3) 

5 6 • :t^aJS (De t ) 

6 3 -m3©X-l' •;'5^13]S§ (Sw3) 
6 4"-|^4©;^l' v 5^[h18S {Sw4) 
6 5 - -l^imil (De t ) 
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6 7'-4i^.com^y-v:^m^m (DFT) 
es-nmm 
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* 3 9-4.^.(Dmm^y-V:^m^^ ( I DFT) 
7 0-"i%m^ (Demod) 
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